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Abstract
e The introduction of selective laser trabeculoplasty (SLT)

provided a new choice for the reduction of intraocular
pressure (IOP) in eyes with open angle glaucoma (OAG) and
ocular hypertension (OHT). SLT was demonstrated equally as
effective as topical medical therapy and argon laser
trabeculoplasty (ALT) to lower IOP. It is a potentially
repeatable procedure because of the lack of coagulation
damage to the trabecular meshwork (TM) and also effect in
patients with previously failed ALT. SLT can be used to treat
patients with OAG, pseudoexfoliation glaucoma, pigmentary
glaucoma, normal-tension glaucoma, OHT, juvenile glaucoma,
pseudophakic and aphakic glaucoma. Furthermore, SLT can
be considered as a primary treatment option in patients who
cannot tolerate or are noncompliant with medications, while
not interfering with the success of future surgery. Its safety
profiles include mild and transient inflammation, ocular pain
and a small risk of moderate IOP elevations after the
procedure. SLT is a safe and effective means of IOP reduction
in eyes with OAG and OHT.
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INTRODUCTION
T he mainstay treatment for open angle glaucoma (OAG)
is to lower intraocular pressure (IOP) preventing
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further glaucomatous damage of the optic nerve. Currently,
there are three methods available to achieve this goal:
medication, laser treatments and surgery. When a patient is
diagnosed as glaucoma, doctor will recommend one or a
combination of one or two above strategies. The treatment
options are based upon the following factors: type of
glaucoma, the situation of the optic nerve damage, patient's
symptoms and compliance with daily medications.

Lasers with various wavelengths, particularly the argon
laser, have been used for trabeculoplasty for more than 30
years [ Since last century 80s, Argon laser trabeculoplasty
(ALT) has been proven to be effective for treating patients
with OAG, as shown in the Glaucoma Laser Trial (GLT)
and the GLT Follow-up Study . Studies showed the eyes
initially treated with ALT had lower IOP and better visual
field and optic disk status than their fellow eyes treated
initially with topical medication 2. However, ALT also had
some significant side effects postoperatively, such as
transient IOP spikes (6.3%-53%), peripheral anterior synechiae
(12% -47% ) and uveitis. Histopathologic studies revealed
damage of the TM, which may limit retreatment with ALTP!.
There is also a debate regarding ALT positioning in the
treatment algorithm of OAG. Most of the complications are
related to the amount of energy delivered to the TM. The
higher failure rate of ALT was reported. Thus, a body of
research focused on some new laser techniques to reduce
laser energy and minimize complications was established.
DEVELOPMENT OF SLT

In 1983, Anderson and Parrish ™ found that suitably brief
pulses of selectively absorbed optical radiation could cause
damage to pigmented structures and could be selectively
confined to the irradiated cell. This was named selective
photothermolysis. /7 rzzzo studies performed by Latina and
Park P! demonstrated that selective targeting of pigmented
TM cells was possible by using pulsed lasers with low
threshold radiant exposures, thus avoiding collateral damage
to adjacent non-pigmented TM cells. Their study formed the
basis of the currently available SLT system and its treatment
parameters was 532nm frequency doubled, Q-switched Nd:
YAG laser providing a 3ns pulse with a 400um beam
diameter. SLT was introduced worldwide in 1995. A pilot
study performed in 1998 demonstrated that SLT was a safe
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and effective technique to lower IOP in patients with OAG
and in patients treated previously with ALT™, Subsequently,
SLT was integrated into glaucoma practice. It was approved
by Food and Drug Administration of USA in March 2001.
Kramer and Noecker ™ compared the histopathologic
changes in the human TM after ALT and SLT by scanning
electron microscopy. Unlike ALT, there was no evidence of
coagulation damage or disruption of the corneoscleral or
uveal trabecular beam structure in human cadaver eyes after
SLT. Its' short pulse duration is below the thermal relaxation
time of the tissue, and therefore causes no thermal damage.
The spot size is fixed at 400pm, which encompasses the
entire meshwork from Schwalbe's line to the ciliary body
band. The laser energy is uniformly distributed to evenly
treat the TM encompassing an area only 1% of that of ALT.
Therefore, it was demonstrated that SLT would be a safer
and more repeatable procedure than ALT. Another
comparison of ultra structure morphological changes by low
power ALT and SLT using light and transmission electron
microscopy found less fragmentation of the trabecular beam
and better preservation of the inner wall of Schlemm's canal
with SLT. In present study, SLT was demonstrated less
destruction and greater preservation of long-spacing collagen
than ALT ™,

However, the mechanisms of ALT and SLT are not
completely clear. The mechanical theory of IOP reduction in
ALT proposes that a thermal burn contracts TM tissue and
stretches open adjacent, untreated regions of the TM to
increase outflow. Some researchers found that there were
also cytokins involved PL SLT may initiate a series of
biological events that promote IOP reduction without the
thermal and structural damage associated with ALT !>,
Rachmiel e7z/ " analyzed the trends of laser trabeculoplasty
(LTP) from 1992 to 2004 in Ontario, Canada. They found
that the number of filtration surgeries had a 2.4% annual
decrease since 1996 and the number of antiglaucoma
medications had a 10.5% annual increase from 1992 to
2004. The number of LTP per 1 000 persons had a 1.96%
annual increase from 1992 to 1996, and then steadily
decreased 14% annually until 2001, without correlation with
the introduction of newer medications for the treatment of
glaucoma. A significant increase of 32% annually in LTPs
was noted from 2002 to 2004, which coincided with the
introduction of SLT.

OUTCOME OF SLT

A number of publications demonstrated the efficacy of SLT
as an IOP lowering modality. In these studies, IOP
reductions ranged from 2.1 to 10.6mmHg (12.1%- 39.9%)

with follow-up ranging from 4 weeks to 72 months !,

Kano er 2/ ™ followed 67 eyes and noted mean IOP
reduction was 4.4mmHg and success rate was 64.6% at 6
months after 180° SLT treatment. A study of Gracner ¥
showed an IOP reduction up to 5.66mmHg (25.2%) at 6
months follow-up in 50 eyes treated with 180° SLT. Another
study of Gracner e7s/ " documented satisfying results with
72 months follow-up and an enlarged sample of 90 eyes,
though the effect diminished over time. The mean
pretreatment IOP was 22.4 +2.3mmHg. At the end of 72
months follow-up, mean IOP reduction was 5.4mmHg
(22.8%). The success rate after 12 months determined by
Kaplan-Meier survival analysis was 94%, 85%, 74%, 68%
and 59% after 24, 36, 48, 60 and 72 months, respectively.
Cvenkel "™ reported 4.4mmHg (17.1%) IOP reduction at 12
months follow-up and 62% of eyes achieved 3mmHg or
more IOP reduction.

However, there is a tendency of increasing IOP through a
longer period of time. Weinand and Althen ™ reported a
series of 52 POAG eyes that were treated with SLT on 180°
TM (50 spots) at energy levels ranging from 0.6 to 1.4mJ
per pulse. The average IOP reduction from baseline was
6.0mmHg (24.3% ), 6.12mmHg (27.8% ), 5.53mmHg
(24.5%) and 6.33mmHg (29.3%) at 1 year, 2, 3, 4 years
follow-up respectively. Success rate according to Kaplan-
Meier survival analysis was 60%, 53%, 44%, 44% at 1 year,
2, 3, 4 years, respectively.

COMPARISON OF TREATMENT PORTION OF SLT
According to a multicenter, pilot, clinical study of selective
laser trabeculoplasty by Latina e7 2/ ), they delivered 50 to
100 non-overlapping laser spots over 180° to 360° of TM.
The guiding principle of SLT, like any other therapy, is to
apply the minimum amount of treatment necessary to
achieve the desired therapeutic benefit. However, several
studies have done to compare IOP lowing effects of SLT
with different portion of TM treated.Chen e 2/™" performed
a prospective controlled study of 32 OAG patients treated
with 25 laser spots on 90° of TM, matched with 32 patients
underwent 50 laser spots treatment on 180° TM. They
concluded there was no difference in the pressure reduction
between two treatment regimens. In another retrospective
study including 120 eyes, Chen concluded that the long-term
effects of 90° SLT seem to be low. The authors recommend
to treat patients over 180°TM as tradition®. On the contrary,
Nagar e 2/ ™ found that 90° SLT was generally not
effective, but there was no statistical significance difference
between 180° and 360° SLT, although success rates were
greater with 360° than 180° SLT treatments.

A prospective study performed by Goyal e7 2/ " also found

no statistically significant differences between the 360° and
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180° SLT treatment groups. But Prasad er 2/ ™' concluded
that 360° SLT was more efficacious in achieving smaller
IOP fluctuations than 180° SLT during 6 to 24 months
follow-up after reviewing charts of 41 patients. And Shibata
er 2/ "% also documented 360° SLT was more effective than
180° SLT in IOP reduction in Japanese patients with OAG
as an adjunctive treatment protocol.

Another study performed by George e72/™ to compare IOP
response of a modified SLT protocol with 100 overlapping
laser spots over 180 degrees of TM with 100 nonoverlapping
spots over 360 degrees and another group patients who
received ALT with 50 spots over 180 degrees. They
concluded that overlapping application of SLT resulted in a
poorer IOP response compared with ALT and non-
overlapping SLT.

SLT VERSUS MEDICATIONS

As a first-line treatment for glaucoma, medications have
many disadvantages. Patients have to tolerate drug side
effects, repeated application of drugs and ongoing medical
costs. The effectiveness of the treatment may be undercut
when patients are non-compliant.

The advent of SLT, which utilizes a milder energy to induce
IOP-lowering effect without harmful side effects, has again
raised the question: can laser treatment beat topical
medications as a primary solution for OAG? In the
preliminary published studies, SLT was used as adjunct
therapy to medication. Later several studies had suggested
that SLT might be primary therapy for POAG or OHT > *31,
Melamed er 2/ ® found 40 in 45 eyes (89% ) which
underwent SLT as primary treatment had an IOP decrease of
SmmHg or more. Mean IOP reduction was 7.7 £3.5mmHg
(30%) at 18 months post-SLT. A prospective, multicenter
study by Mcllraith e72/ ™ included 100 eyes (61 patients)
with newly diagnosed POAG or OHT. IOP reduction was
8.3mmHg (31.0%) in the SLT group (74 eyes) compared
with 7.7mmHg (30.6%) in the latanoprost group (26 eyes)
(£#=0.208 and ~=0.879). The amount of IOP reduction was
statistically significantly less in the latanoprost group than in
the SLT group. However, Nagar ¢/ 2/ ' demonstrated there
was no difference in success rates between latanoprost and
360° SLT treatment at the end of 12 months follow-up. But
success rates (defined in terms of both a 20% or more IOP
reduction and a 30% or more IOP reduction from baseline
measurements without additional antiglaucoma therapy)
were higher with latanoprost 0.005% at night than with 90°
and 180° SLT treatments. Lai ¢72/ P randomized both eyes
of 29 Chinese patients with newly diagnosed POAG or OHT
to two treatment arms of SLT and medication for 5 years
follow-up. There was no statistically significant difference in
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the baseline IOP and IOP reductions between the two arms
at all time intervals. And a prospective randomized study
performed by Katz e 2/"* compared SLT (100 applications
360°) with prostaglandin analog. Their study indicated that
IOP reduction was similar in both groups after 9 to 12
months follow-up. But more treatment steps were necessary
to maintain target IOP in the medication group. Lots of
studies came to a conclusion that both SLT and latanoprost
had a significant effect on IOP control and IOP fluctuation.
While latanoprost may be more likely to reduce IOP
fluctuation, SLT has the benefit of being a one-time
intervention not requiring ongoing patient compliance P¥.

So many papers talked about the similar IOP lowering effect
with SLT and Prostaglandin Analogs. While one laboratory
trial try to tell how it happened B*. They found exposure to
factors secreted by lasered Schlemm canal cells and lasered
TM cells and the application of prostaglandin analogs
induced junction disassembly while increasing the
permeability of Schlemm canal cells. These findings
suggested that SLT and prostaglandin analogs might share a
common mechanism that likely mediated their pressure-
lowering effects.

Although economics should not drive the treatment
paradigm, it should be a consideration. Lee and Hutnik ©
compared the average annual cost of medications with the
cost of SLT for patients enrolled in the Ontario Health
Insurance Plan. The results from this 6-year cost projection
suggested SLT should be regarded as a moderately less
costly treatment alternative in the existing set of OAG
therapies available and should be considered particularly for
patients in whom compliance, adherence, and side effects to
medication may be an issue. While, Buys P9 considered
Lee's analysis overestimates the efficacy and safety of SLT.
Thus, a prospective randomized clinical trial comparing the
cost of SLT to medical therapy is required.

SLT VERSUS ALT

Encouraged by initial results of SLT, several clinical trials
were undertaken to compare SLT with ALT, indicating SLT
has equal or more favorable outcomes to ALT " 1. Damji
et 2/ " performed a prospective randomized clinical trial
and documented 4.8mmHg (21.9%) and 4.7mmHg (21.3%)
of IOP reduction in the ALT and SLT group, respectively.
SLT appeared to be equivalent to ALT in lowering IOP
during the first 6 months after treatment. Patients with
previous failed ALT had a better reduction in IOP with SLT
than with repeated ALT (6.8 +2.4 rs3.6+1.8mmHg, 2=
0.01). Another study performed by Damji e7 2/ B enrolled
176 eyes of 152 patients with 89 eyes in the 180° SLT group
and 87eyes in the 180° ALT group. Mean IOP reduction in
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eyes treated with SLT was 5.86mmHg and it was
6.04mmHg in eyes treated with ALT at 1 year post-laser.
The percentage of eyes that achieved =20% IOP reduction
in the ALT and SLT group was 60.3% and 59.7%
respectively. There was no significant difference between
the two groups. Juzych ¢z 2/ ¥ studied 195 eyes with 154
underwent 180° ALT and 41 underwent 180° SLT for a
maximum follow-up of 5 years. Success criterion was
defined as criterion I: a decrease in IOP of 3mmHg or more
and criterion II: a 20% or more IOP reduction was required
for success with no additional medications, laser or
glaucoma surgery. Percentage of IOP reduction at 1 year, 2,
3, 4, 5 years post-laser in the SLT group was 18.1%, 23.4%,
23.4, 21.2%, and 27.1%, respectively, and 18.1%, 19.2%,
20.8%, 19.1%, and 23.5% in the ALT group, respectively.
They found no difference between two groups by either
criterion over the 5S-year period. A prospective study
performed by Martinez-de-la-Casa e 2/ ™7 suggested
pressure reduction was similar with 180° SLT (22.2%) and
180° ALT (19.5%) at 6 months follow-up post laser. But the
energy employed in SLT group was significantly lower than
that of ALT (48.3+7.4mJ ps 4321+241.7mJ, 7<0.001). And
SLT procedure was better tolerated, with less discomfort and
postoperative inflammation in anterior chamber. Popicla
et 2/ " found short term efficacy of ALT and SLT was
similar. Samples ez 2/ ™ also concluded that there is no
evidence for superiority of any particular form of laser
trabeculoplasty after reviewing 145 clinically relevant
literatures.

One prospective randomized clinical trial was performed to
compare the long-term IOP lowering effects of SLT and
ALT. 176 eyes of 152 patients with uncontrolled IOP on
maximal tolerated medical therapy (MTMT, with or without
previous ALT) were included in this study. Baseline
parameters were similar in two groups. Lowering of IOP
were similar at 3 years (SLT -6.7+7.1 rs ALT -6.1x5.1); at
4 years (SLT 7.0x7.7 ws ALT -6.3+5.0); and at 5 years
(SLT -7.4+7.3 ws ALT -6.7+6.6). There was no statistically
significant change in IOP in either of the two groups. A
number of interventions were required in both groups,
cumulatively, over the 5-year follow-up period (49 SLT and
33 ALT). Survival analysis indicated that the time to 50%
failure in each group was approximately 2 years. They
concluded IOP-lowering effects of SLT and ALT were
similar over 5 years in this group of patients with OAG on
MTMT ™. However, one long term (14 years) retrospective
study documented ALT may have a better ability to lower
IOP. Baseline IOP was significant higher in ALT group
compared with SLT group (24.2 +54 ps22.2+4.6, P<

0.0001). But it was similar at one year (19.6+5.1 rs19.5+
6.1) ™. More long term studys should be performed to
clarify this problem.

SLT AFTER ALT

It was suggested that patients who have prior ALT may still
benefit from SLT 22 In fact some studies showed IOP
reduction was not influenced by previous ALT
treatment 7% Conversely, some other studies indicated
patients with previous failed ALT had a better reduction of
IOP or success rate after additional SLT 2. In a pilot study
by Latina ez 2/ ', 23 patients with failed ALT were treated
with SLT and followed up for 26 weeks. IOP reduction in
this group (6.0mmHg) was found to be no difference from a
previously untreated POAG group (5.8mmHg). Chen ez 2/*"
also described a similar pressure-reduction effect with or
without previous ALT. In a comparative study, Damji ¢/2/™
showed a greater IOP drop with SLT after failed ALT of
6.8mmHg versus an ALT retreatment (3.6mmHg)( ~<0.01).
Birt ™ also reported that SLT after 360° ALT was efficacious
in patients with pseudoexfoliation glaucoma and pigmentary
glaucoma.

But there are some questions which were not answered in
published paper, such as: degree of circumference and
location of angle ALT treated, and the relationship between
location of prior ALT and SLT. Shi ¢/ 2/ " defined a
classification system to clarify analysis outcome of SLT. In
352 eyes, success was defined as at least 20% IOP reduction
from baseline without further medications or surgeries.
Patients were divided into 3 groups based upon previous
ALT treatment: without prior ALT treatment, with 180°
prior ALT treatment and with 360° prior ALT treatment.
further

circumference of the angle treated with SLT and its

Patients were classified according to the
relationship to previous ALT. SLT was successful in 83%,
84% and 84% of eyes with median survival times of 10.9,
10.2, and 6.2 months in 3 different groups, respectively. It
was successful in 93% and 89% of eyes with median
survival times of 29.3 and 11.9 months in patients treated
with 180° SLT on contralateral side and ipsilateral side of
prior ALT, respectively. Their study indicated that patients
with prior 360° ALT did not appear to do as well as those
having no ALT or prior 180° ALT. SLT performed in a
different area from previously ALT treated may be more
successful than retreatment in the same area.
INDICATIONS FOR SLT

Theoretically, the indications for SLT should be the same as
ALT, and it may be effective for patients with failed ALT.
The pilot study of Latina ¢ 2/ ¥ included OAG and OAG
with prior ALT. However, SLT could be used in other
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conditions because of its nondestructive nature. Succeeding
studies also showed considerable success in pseudo-
exfoliation glaucoma 441 pigmentary glaucoma 204041450
normal-tension glaucoma 02490 QHT 00204500 jyvenile
glaucoma " pseudophakic and aphakic glaucoma %231,
SLT should also be a good choice for those patients who can
not tolerate medications or with poor compliance as a
primary treatment and it can be chosen as an adjunct
treatment to medication. Several studies also suggest that
SLT is a temporizing treatment and prophylactic procedure
to consider in patients with elevated IOP after intravitreal
triaminolone acetonide injection P**, SLT may also be a
good choice for patients with uncontrolled IOP after
trabeculectomy who may be unable to tolerate or reluctant to
undergo additional invasive glaucoma surgery 7. And SLT
can also reduce IOP in many eyes with primary angle
closure and a patent iridotomy in which there is a sufficient
extent of visible trabecular meshwork 1,

OUTCOME PREDICTORS OF SLT

Assessment of risk factors may determine which patients
have a greater probability of gaining acceptable IOP
reduction. Consideration of the prediction rules in clinical
practice may improve quality of treatment for glaucoma
patients.

Although pigmentation on the TM may play a role in
determining the outcome of SLT theoretically, several
studies found that IOP reduction after SLT treatment was
positively associated with baseline IOP 524031 And One
paper indicated that patients treated with SLT as primary
therapy who had thinner corneas (central corneal thickness,
CCT < 5554 m) demonstrated better IOP control for at least
30 months after SLT . There is no discernible association
between the success of SLT and age, sex and history of past

(1542505191~ Classes of

ocular surgery, phakic status
antiglaucoma medications, diabetes are also not associated
with SLT treatment efficacy P". And anterior chamber angle
pigmentation U1 types of glaucoma (POAG, pseudo-
exfoliation glaucoma, pigmentary glaucoma, combined-
mechanism glaucoma and juvenile glaucoma) *” and washout
of eye drops " did not show effect on success of SLT as
well. But Chen e7 2/ " documented that preoperative
pigmentation was correlated with the IOP-lowering effect of
SLT at 7 months, and the effect was more prominent in the
presence of pseudoexfoliation. In a long-term study by Chen
showing relatively poor IOP reduction with SLT in
pseudoexfoliative glaucoma patients *2. These observations
need for further investigation.

EFFECT OF SLT IN DIFFERENT RACE
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While most SLT results stem from non-Hispanic Caucasian
subjects, the response in Asian patients also has been
documented. Lai ¢ 2/ P concluded that the IOP-lowering
effect of SLT in Chinese patients with POAG or OHT is as
effective as topical medications. IOP-lowering effect of SLT
was also observed in the study of Shi e 2/ ¥ which
included African-American, and Hispanic patients in
addition to Caucasians and Asians. And favorable results
were also obtained in Japanese people 9 and Egyptian
patients ',

COMPLICATIONS OF SLT

Most studies reported relatively low complication rates, and
this may be because SLT delivers only 1% of the energy of
ALT. Up to 50% of patients showed a mild to moderate
uveitis in the immediate postoperative period, but it rarely
persisted for more than 24 hours and can be managed with
anti-inflammatory agents 3, Mcllraith ¢ 2/™ demonstrated
that non-steroids anti-inflammatory therapy had similar
efficacy to steroids after laser surgery. Transient IOP
elevation has been reported from 0 to 27% %1, These spikes
are seen within 2 hours after surgery, resolve within 24
hours, and respond well to medical therapy. Some authors
choose to pre-treat patients with brimonidine 0.2% and
pilocarpine 1% , while others also administer a drop of
brimonidine 0.2% following laser to reduce the IOP spike
rate 2058041 Van de Veire e 2/"Y found that patients with
pigment dispersion glaucoma who underwent SLT had a
paradoxical rise in IOP. They suggested that lower energies
(0.4 to 0.6mJ) are required when performing SLT in patients
with heavily pigmented TM. Harasymowycz ez 2/ * also
reported a case series with significant post-SLT IOP
elevation which necessitated both medical treatment and
trabeculectomy in treated eyes. They suggest that significant
post-SLT IOP elevation can be a serious adverse event in
some cases of pigmentary glaucoma or glaucoma with heavy
angle pigmentation or both. Theoretically, modifying the
SLT settings with lower energy, fewer applications, and/or
treating a lesser amount of TM may decrease this risk.

One case of hyphema occurring during SLT in an eye
without neovascularization was described, though it was
transient and IOP was controlled successfully . Rhee e7.2/™
also reported a case of hyphema presented 3 days after SLT.
Careful monitoring of IOP and anterior chamber reaction
during and after SLT is advised. A finding of post-SLT
which

inflammatory agents, was reported by Moubayed er 2/™.

cornea edema, resolved after topical anti-
Regina e7 2/ ™! also observed cornea edema following SLT
which resolved with corneal scarring and thinning left. And

it is also reported SLT can cause transient corneal
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endothelial changes in patients after SLT without impact on
cell count or visual acuity 7. No vitreous haze and
significant increase in macular thickness were present in a
prospective study with 64 eyes of 64 patients included .
CROSSOVER EFFECT OF SLT

SLT appears to have a statistically significant pressure
lowering effect on the untreated eye in some studies. There
may be a proposed systemic biologic effect of SLT
decreasing the IOP in the contralateral eye, which is not the
effect by laser's mechanical effect. In the pilot study, Latina
er a/ “reported a 9.7% IOP reduction in the contralateral
eyes after 6 months of SLT treatment. Mcllraith ez 2/™
demonstrated an 8% IOP reduction in 23 untreated fellow
eyes in their 12-month follow up. Rhodes e 2/ also found
an 11.2% (2.1+0.5mmHg) IOP reduction in the untreated
fellow eyes at 6 months post-laser.

IOP reduction in the treated eyes also has a predictive effect
of SLT response in the fellow eye. In patients with OHT and
POAG, in the 3rd-month percentage of IOP reduction in the
first treated eye in response to SLT was predictive of
response in the fellow eye up to 30 months and 9 months,
respectively . Further study is needed to determine which
patients might benefit from the biologic effects of SLT and
to clarify this mechanism.

RETREATMENT OF SLT

There are few reports about repeat treatment of SLT and the
definition of repeat treatment is unclear. It is our opinion that
repeat enhancement should be defined as treatment over a
previously untreated area of TM. Repeat treatment is defined
as treatment over a previously treated area of TM. Because
the SLT laser beam bypasses surrounding tissue leaving it
undamaged by light, theoretically SLT can be repeated
several times in eyes in which the IOP has risen to
pretreatment levels or has not met the target IOP goal.
Riansuwan e7 2/ " reported 24 eyes that had undergone
multiple SLT procedures. Each treatment was performed on
270° of the TM. The mean IOP decrease observed after 1%
SLT, 2™ SLT, 3¢ SLT, and 4" SLT were 5.9+2.8 (25%), 3.5+
3.0(17%), 4.2+3.7(21%) and 3.3+1 4mmHg(15%), respectively.
This concluded that multiple repeat SLT treatments were
effective in lowering the IOP in patients with glaucoma. The
amount of IOP reduction was inversely correlated with
number of repeat SLT procedures. Hong er 2/ " also
documented that repeat 360° SLT may be safe and effective
after an initially successful 360° SLT failed.

SUMMARY

SLT is easy to perform and well tolerated by patients and
offers the advantages of ALT while using much less energy

with less apparent collateral damage to the TM. It seems to

have equivalent efficacy to topical latanoprost and to be an
effective and safe glaucoma treatment without compliance
risks or systemic side effects. But its IOP-lowering effect
weakens gradually, its long-term efficacy is unproven and
there are certainly risks to the procedure. We need
evidence-based data to focus on not only IOP lowering effect
but also visual function preservation after SLT.
REFERENCES

1 Reiss GR, Wilensky JT, Higginbotham EJ. Laser trabeculoplasty. .Szzv
Oplottralmn/1991;35(6):407-428

2 The Glaucoma Laser Trial (GLT) and glaucoma laser trial follow—up
study: 7. Results. Glaucoma Laser Trial Research Group. Am J
ohthalmol 1995;120(6):718-731

3 Fink Al Jordan AJ, Lao PN, Fong DA. Therapeutic limitations of argon
laser trabeculoplasty. Zr./ Ophittalimo/1988;72(4):263-269

4 Anderson RR, Parrish JA. Selective photothermolysis: precise micro—
surgery by selective absorption of pulsed radiation. Sczence 19835220
(4596):524-527

5 Latina MA, Park C. Selective targeting of trabecular meshwork cells: z
vzzro studies of pulsed and CW laser interactions. £yp £ye #es1995;60
(4):359-371

6 Latina MA, Sibayan SA, Shin DH, Noecker RJ, Marcellino G.
Q-switched 532-nm Nd: YAG laser trabeculoplasty (selective laser
trabeculoplasty) A multicenter, pilot, clinical study. Opitralmologr1998;
105(11):2082-2088

7 Kramer TR, Noecker RJ. Comparison of the morphologic changes after
selective laser trabeculoplasty and argon laser trabeculoplasty in human
eye bank eyes. Qutitthalimology2001;108(4):773-779

8 Cvenkel B, Hvala A, Drnovsek—Olup B, Gale N. Acute ultrastructural
changes of the trabecular meshwork after selective laser trabeculoplasty
and low power argon laser trabeculoplasty. Zasers Suze Med2003;33(3):
204-208

9 Bradley JM, Anderssohn AM, Colvis CM. Mediation of laser
trabeculoplasty—induced matrix metalloproteinase expression by IL-1beta
and TNFalpha. /71 s/ Ophithalmol Vis 5¢2000;41(2):422-430

10 Latina MA, Tumbocon JA. Selective laser trabeculoplasty: a new
treatment option for open angle glaucoma. Curr Qprn Cphitlralimo/2002;13
(2):94-96

11 Holz HA, Lim MC. Glaucoma lasers: a review of the newer techniques.
Curr Opin Oplbitthalmo2005;16(2):89-93

12 Latina MA, Gulati V. Selective laser trabeculoplasty: stimulating the
meshwork to mend its ways. Zzz Optittalinol (1122004;44(1):93-103

13 Rachmiel R, Trope GE, Chipman ML, Gouws P, Buys YM. Laser
trabeculoplasty trends with the introduction of new medical treatments and
selective laser trabeculoplasty. ./ G/aucoma2006;15(4):306-309

14 Lanzetta P, Menchini U, Virgili G. Immediate intraocular pressure
response to selective laser trabeculoplasty. 4./ Qphittalino/1999;83 (1):
29-32

15 Kano K, Kuwayama Y, Mizoue S, Ito N. Clinical results of selective
laser trabeculoplasty. Vjppon Ganka Giakkar Ziass/r1999;103(8):612-616
16 Gracner T. Intraocular pressure response to selective laser
trabeculoplasty in the treatment of primary open angle glaucoma.
Ophithalmologrca2001;215(4):267-270

17 Gracner T, Falez M, Gracner B, Pahor D. Long—term follow—up of

747



Selective laser trabeculoplasty

selective laser trabeculoplasty in primary open-angle glaucoma. A7n
Monatshl Augentelka2006;223(9):743-747

18 Cvenkel B. One-year follow—up of selective laser trabeculoplasty in
open-angle glaucoma. Ophthalmologica004;218(1):20-25

19 Weinand FS, Althen F. Long-term clinical results of selective laser
trabeculoplasty in the treatment of primary open angle glaucoma. £ ./
Goithalmo/ 2006;16(1):100-104

20 Song J, Lee PP, Epstein DL, Stinnett SS, Herndon LW Jr, Asrani SG,
Allingham RR, Challa P. High failure rate associated with 180 degrees
selective laser trabeculoplasty. ./ G/aucoma2005;14(5):400-408

21 Chen E, Golchin S, Blomdahl S. A comparison between 90 degrees and
180 degrees selective laser trabeculoplasty. ./ GZauwcons2004;13(1):62-65
22 Ayala M, Chen E. Long—term outcomes of selective laser
trabeculoplasty (SLT) treatment. Open Optithatmol /2011;5:32-34

23 Nagar M, Ogunyomade A, O'Brart DP, Howes F, Marshall J. A
randomised, prospective study comparing selective laser trabeculoplasty
with latanoprost for the control of intraocular pressure in ocular
hypertension and open angle glaucoma. 27/ Optittralinof 2005;89 (11):
1413-1417

24 Goyal S, Beltran—Agullo L, Rashid S, Shah SP, Nath R, Obi A, Lim KS.
Effect of primary selective laser trabeculoplasty on tonographic outflow
facility: a randomised clinical trial. 4&r ./ Oplthalmol 2010;94 (11):
1443-1447

25 Prasad N, Murthy S, Dagianis JJ, Latina MA. A comparison of the
intervisit intraocular pressure fluctuation after 180 and 360 degrees of
selective laser trabeculoplasty (SLT) as a primary therapy in primary open
angle glaucoma and ocular hypertension. ./ C/uucomnz 2009;18(2):157-160
26 Shibata N, Sugiyama T, Ishida O, Ueki M, Kojima S, Okuda T, Ikeda T.
Clinical results of selective laser trabeculoplasty in open angle glaucoma in
japanese eyes: comparison of 180 degree with 360 degree SLT. /
Claucoma2012;21(1):17-21

27 George MK, Emerson JW, Cheema SA, McGlynn R, Ford BA, Martone
JF, Shields MB, Wand M. Evaluation of a modified protocol for selective
laser trabeculoplasty. ./ GZaucoma2008;17(3):197-202

28 Melamed S, Ben Simon GJ, Levkovitch-Verbin H. Selective laser
trabeculoplasty as primary treatment for open-angle glaucoma: a
prospective, nonrandomized pilot study. 4704 Ophithalnn/2003;121 (7):
957-960

29 Mecllraith I, Strasfeld M, Colev G, Hutnik CM. Selective laser
trabeculoplasty as initial and adjunctive treatment for open—angle
glaucoma. ./ Gawcoma2006;15(2):124-130

30 Lai JS, Chua JK, Tham CC, Lam DS. Five—year follow up of selective
laser trabeculoplasty in Chinese eyes. €/ Lxperimcnt Ophithalnol 2004
32(4):368-372

31 Francis BA, Ianchulev T, Schofield JK, Minckler DS. Selective laser
trabeculoplasty as a replacement for medical therapy in open angle
glaucoma. 4m./ Ophittialmol/ 2005;140(3):524-525

32 Katz LJ, Steinmann WC, Kabir A, Molineaux J, Wizov SS, Marcellino
G. Selective laser trabeculoplasty versus medical therapy as initial
treatment of glaucoma: a prospective, randomized trial. ./ Glaucoma 2012;
21(7):460-468

33 Nagar M, Luhishi E, Shah N. Intraocular pressure control and
fluctuation: the effect of treatment with selective laser trabeculoplasty. A7/

Optsttalmol 2009;93(4):497-501

748

34 Alvarado JA, Iguchi R, Martines J, Trivedi S, Shifera AS. Similar
effects of selective laser trabeculoplasty and prostaglandin analogs on the
permeability of cultured schlemm canal cells. Az2./ Opthithalmol 20105150
(2):254-264

35 Lee R, Hutnik CM. Projected cost comparison of selective laser
trabeculoplasty versus glaucoma medication in the Ontario Health
Insurance Plan. Can./ Ophittialmol/ 2006;41(4):449-456

36 Buys YM. Economics of selective laser trabeculoplasty as primary
therapy for glaucoma. €an./ Oplitthalmol 2006;41(4):419-420

37 Damji KF, Bovell AM, Hodge WG, Rock W, Shah K, Buhrmann R, Pan
Yi. Selective laser trabeculoplasty versus argon laser trabeculoplasty:
results from a 1- year randomized clinical trial. 47/ Optittialino/ 2006590
(12):1490-1494

38 Juzych MS, Chopra V, Banitt MR, Hughes BA, Kim C, Goulas MT,
Shin DH. Comparison of long-term outcomes of selective laser
trabeculoplasty versus argon laser trabeculoplasty in open angle glaucoma.
Oplothalmology 2004;111(10):1853-1859

39 Martinez—de—la—Casa JM, Garcia—Feijoo J, Castillo A, Matilla M,
Macias JM, Benitez—del-Castillo JM, Garcia—Sanchez j. Selective .
argon laser trabeculoplasty: hypotensive efficacy, anterior chamber
inflammation, and postoperative pain. £ye2004;18(5):498-502

40 Popiela G, Muzyka M, Szelepin L, Cwirko M, Nizankowska MH. Use of
YAG-Selecta laser and argon laser in the treatment of open angle
glaucoma. A%z Ocz222000;102(2):129-133

41 Van de Veire S, Zeyen T, Stalmans 1. Argon versus selective laser
trabeculoplasty. Bul/.Soc Befee Oplitalnin/20065(299):5-10

42 Damji KF, Shah KC, Rock W], Bains HS, Hodge WG. Selective laser
trabeculoplasty v argon laser trabeculoplasty: a prospective randomised
clinical trial. 2./ Optittoalinnn/1999:83(6):718-722

43 Samples JR, Singh K, Lin SC, Francis BA, Hodapp E, Jampel HD,
Smith SD. Laser trabeculoplasty for openangle glaucoma: a report by the
american academy of ophthalmology. Ophttralmolagy 2011;118 (11):
2296-2302

44 Bovell AM, Damji KF, Hodge WG, Rock W], Buhrmann RR, Pan YI.
Long term effects on the lowering of intraocular pressure: selective laser or
argon laser trabeculoplasty? Can / Optitthatimol 2011:46(5):408-413

45 Tzimis V, Tze L, Ganesh J, Muhsen S, Kiss A, Kranemann C, Birt CM.
Laser trabeculoplasty: an investigation into factors that might influence
outcomes. Can./ Oplitthalmo/2011;46(4):305-309

46 Shi JM, Iwach AG, Mata—Plathy M. Efficacy of selective laser
trabeculoplasty in primary open angle glaucoma. Poster74. 4652007

47 Hodge WG, Damji KF, Rock W, Buhrmann R, Bovell AM, Pan Y.
Baseline 10P predicts selective laser trabeculoplasty success at 1 year
post—treatment: results from a randomised clinical trial. 2./ Ophthatio!/
2005;89(9):1157-1160

48 Birt CM. Selective laser trabeculoplasty retreatment after prior argon
laser trabeculoplasty: 1-year results. Can J Ophithatmol 200742 (5):
715-719

49 Koucheki B and Hashemi H. Selective Laser Trabeculoplasty in the
Treatment of Open—angle Glaucoma. ./ GZawcomn22012;21(1):65-70

50 Mao AJ, Pan X]J, Mecllraith I, Strasfeld M, Coley G, Hutnik C.
Development of a prediction rule to estimate the probability of acceptable
intraocular pressure reduction after selective laser trabeculoplasty in open

angle glaucoma and ocular hypertension. ./ Glaucona2008;17(6):449-454



Int J Ophthalmol, Vol. 5, No. 6, Dec.18, 2012
Tel:8629-82245172

www. 1JO. cn

8629-83085628 Email:ijopress @163.com

51 Martow E, Hutnik CM, Mao A. SLT and adjunctive medical therapy a
prediction rule analysis. ./ G/aucoma2011;20(4):266-270

52 Pizzimenti JJ, Nickerson MM, Pizzimenti CE, Kasten—Aker AG.
Selective laser trabeculoplasty for intraocular pressure elevation after
intravitreal triamcinolone acetonide injection. plom Vis Ser2006;83 (7):
421-425

53 Smit BA. Selective laser trabeculoplasty for untrolled intraocular
pressure elevation after injection of triamcinolone acetate. Poster 79. 4GS
2007

54 Bozkurt E, Kara N, Yazici AT, Yuksel K, Demirok A, Yilmaz OF,
Demir S. Prophylactic selective laser trabeculoplasty in the prevention of
intraocular pressure elevation after intravitreal triamcinolone acetonide
injection. A ./ OQphitthalnol2011;152(6):976-981

55 Rubin B, Taglienti A, Rothman RF, Marcus CH, Serle JB. The effect of
selective laser trabeculoplasty on intraocular pressure in patients with
intravitreal steroid-induced elevated intraocular pressure. ./ Glauconns
2008;17(4):287-292

56 Aktas Z, Deniz G, Hasanreisoglu M. Prophylactic selective laser
trabeculoplasty in the prevention of intraocular pressure elevation after
intravitreal triamcinolone acetonide injection. A/ Oplsttralmol 20125153
(5):1008 1009

57 Chopra V, Francis B, Traudt B. Effectiveness of selective laser
trabeculoplasty after failed trabeculectomy in open angle glaucoma. Poster
76. A£52007

58 Ho CL, Lai JSM, Aquino MV, Rojanapongpun P, Wong HT, Aquino
MC, Gerber Y, Belkin M, Barkana Y. Selective laser trabeculoplasty for
primary angle closure with persistently intraocular pressure after
iridotomy. ./ Glaucoma2009;18(7):563-566

59 Rhodes KM, Weinstein R, Saltzmann RM, Aggarwal N, Kooner KS,
Petroll WM, Whitson JT. Intraocular pressure reduction in the untreated
fellow eye after selective laser trabeculoplasty. Cuzz Med Res Opi2009;
25(3):787-796

60 Shazly TA, Latina MA, Dagianis JJ, Chitturi S. Effect of central corneal

thickness on the long—term outcome of selective laser trabeculoplasty as
primary open angle glaucoma. Cz2e22012;31(8):883-886

61 Abdelrahman AM, Eltanamly RM. Selective laser trabeculoplasty in
Egyptian patients with primary open angle glaucoma. Widdle Fast A/ S
oplithalmor2012:19(3):299-303

62 Harasymowycz PJ, Papamatheakis DG, Latina M, De Leon M, Lesk
MR, Damji KF. Selective laser trabeculoplasty (SLT) complicated by
intraocular pressure elevation in eyes with heavily pigmented trabecular
meshworks. A ./ Oplittiilnno/2005;139(6):1110-1113

63 Shihadeh WA, Ritch R, Liebmann JM. Hyphema occurring during
selective laser trabeculoplasty. Ophthalmic Sy Lasers /miaging2006;37
(5):432-433

64 Rhee DJ, Krad O, Pasquale LR. Hyphema following selective laser
trabeculoplasty. Opthtthalnue Surg Lasers lnaging2009;40(5):493-494

65 Moubayed SP, Hamid M, Choremis J, Li G. An unusual finding of
corneal edema complicating selective laser trabeculoplasty. Caw /
Ophithalmol 2009:44(3):337-338

66 Regina M, Bunya VY, Orlin SE, Ansari H. Corneal edema and haze
after selective laser trabeculoplasty. ./ C/aucom22011;20(5):327-329

67 White AJ, Mukherjee A, Hanspal I, Sarkies NJ, Martin KR, Shah P.
Acute transient corneal endothelial changes following selective laser
trabeculoplasty. £Zn Bxperinmernt Optittelmol 2012;19[Epub ahead of print]
68 Klamann MK, Maier AK, Gonnermann J, Ruokonen PC. Adverse
effects and short—term results after selective laser trabeculoplasty (SLT). ./
Claucoma2012;14. [Epub ahead of print]

69 Shazly TA, Latina MA. Intraocular pressure response to selective laser
trabeculoplasty in the first treated eye vs the fellow eye. Azet Qphitthalmo!
2011;129(6):699-702

70 Riansuwan L, AL-Aswad LA, Miglino EM. The effect of multiple
repeat selective laser trabeculoplasty on intraocular pressure reduction.
Poster 77. AC52007

71 Hong BK, Winer JC, Martone JF, Wand M, Altman B, Shields B.Repeat
selective laser trabeculoplasty. ./ G/awcoma2009;18(3):180-183

749



